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TITLE 

OPTICAL DISK CLAMPING DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates to an optical disk clamping 

device. In particular, the present invention relates to an 
optical disk clamping device in which an optical disk can be 
easily loaded and unloaded. 
Description of the Prior Art 

10 Currently, the optical disk clamping devices of the optical 

disk drives used in desktop computers are magnets which attract 
or repel a disk from the turntable. As the size of electronic 
devices is continuously reduced, the mentioned clamping device 
is unsuitable, especially for thin type optical disk drives. 

15 Thus, another rotatable locking hub with a plurality of 
retractable retaining prongs is required for DVD players or thin 
type optical disk drives. 

In practice, using the above mentioned devices, it is 
difficult to load or unload the disk, and can cause deformation 

20 or damage to the disk. Incorrect application of force on the 
disk may further damage the motor of the optical disk drive. 
Moreover, current DVDs have a dual layer structure, and during 
loading and unloading of the disk, the layers may separate due 
to the clamping and retracting force of the clamping device. 

25 SUMMARY OF THE INVENTION 

An object of the present invention is to provide an optical 
disk clamping device that solves the above mentioned problem. 
The optical disk clamping device has a repellent force generated 



l 



Client's ref . : A91246 

File : 0535-9179US-f inal /Cat/Steve 

between a diamagnetic member and a magnet when the clamping 
device rotates so that the repellent force pushes a clamping 
member to fix an optical disk. The repelling force ceases when 
the clamping device stops rotating such that the clamping force 
5 applied to the optical disk is reduced. Thus, it is easy to load 
and unload the disk, and damage to the optical disk drive or disk 
is prevented. 

The principles of the present invention are 
electromagnetic induction and the interaction between a 

10 diamagnetic member and a magnet. No apparent activity is 
detected when the diamagnetic member and the magnet are static, 
but a repellent force is generated when the diamagnetic member 
and the magnet move or rotate relative to one another. The 
repellent force is due to the Faraday's Law, Lenz's Law, and the 

15 diamagnetism of the diamagnetic member. For example, the magnet 
is an anisotropic magnet with a high energy product having large 
coercivity and large magnetization, additionally the 
diamagnetic member is aluminum. 

Due to the structure of the present invention the repellent 

20 force is only applied in the axial direction, thus the force 
neither affects the rotating speed nor the power of the motor. 
Further, the present invention improves the stability of the 
motor and the clamping device of the optical disk drive. 

The present invention provides an optical disk clamping 

25 device. The clamping device includes a diamagnetic member, a 
turntable, a magnet, and a clamping member. The turntable 
supports an optical disk. The magnet is disposed between the 
diamagnetic member and the turntable. The clamping member is 
disposed on the turntable to support the magnet. A repellent 

3 0 force is generated between the diamagnetic member and the magnet 
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when the turntable rotates, pushing the magnet toward the 
clamping member to fix the optical disk. 

The present invention also provides one another optical 
disk clamping device, comprising a magnet, a turntable, a 
5 diamagnetic member, and a clamping member. The turntable 
supports an optical disk. The diamagnetic member is disposed 
between the magnet and the turntable. The clamping member is 
disposed on the turntable to support the diamagnetic member. A 
repellent force is generated between the diamagnetic member and 
10 the magnet when the turntable rotates, pushing the diamagnetic 
member toward the clamping member to fix the optical disk. 

DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
reading the subsequent detailed description in conjunction with 
15 the examples and references made to the accompanying drawings, 
wherein : 

Fig. la is a schematic diagram of an optical disk clamping 
device in accordance with the present invention; 

Fig. lb is a top view of the optical disk clamping device 
2 0 in accordance with the present invention; 

Figs, lc and Id are cross sections along IC-IC line of Fig. 

la; 

Fig. 2a is a schematic diagram of another form of an optical 
disk clamping device; 
25 Figs. 2b and 2c are cross sections along line IIB-IIB' of 

Fig. 2a. 

DETAILED DESCRIPTION OF THE INVENTION 

Figs, la, lb, lc, and Id show an optical disk clamping 
device including a diamagnetic member 11, a turntable 12, a 
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magnet 13, a clamping member 14, a shaft 15, and a retaining 
washer 16. In the embodiment, the diamagnetic member 11 is an 
aluminum member, for example, the diamagnetic member 11 is an 
aluminum cover of an optical disk drive, and the clamping member 
5 14 is a steel ball. The turntable 12 is disposed in the optical 
disk drive, and the shaft 15 is fastened to the turntable 12. 
The shaft 15 is rotated by a motor in the optical disk drive such 
that the turntable 12 rotates with the shaft 15. 

The turntable 12 supports an optical disk 1. The magnet 

10 13 is disposed between the diamagnetic member 11 and the 
turntable 12. The clamping member 14 is disposed on the 
turntable 12 to support the magnet 13 . The turntable 12 defines 
a positioning portion 17 to restrain and support the clamping 
member 14. The center of the magnet 13 defines a first opening 

15 131 and the center of the turntable 12 defines a second opening 
121. The shaft 15 passes through the first opening 131 and the 
second opening 121 such that it protrudes through the turntable 
12 . The retaining washer 16 connects to the shaft 15 to restrain 
the magnet 13 . 

20 Fig. lb shows a top view of the turntable 12 . Three channels 

172, 172, and 172 surround and define the positioning portion 
17. The width of the channel 172 is smaller than the diameter 
of the clamping member 14 (the steel ball) . Thus, the clamping 
member 14 is limited between the turntable 12 and the magnet 13, 

25 pushed outward along the channel 172, and partly protrudes 
beyond the channel 172. The position which the clamping member 
14 is contained in channel 172, to support the magnet 13, is shown 
by the dashed lines in Fig. lb, and the position which the 
clamping member 14 partly protrudes beyond the channel 172, to 
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clamp the optical disk 1, is indicated by solid lines in Fig. 
lb. 

Figs, lc and Id show the optical disk 1 loaded on the 
turntable 12 . The clamping member 14 is attracted by the magnet 
5 13 so that the clamping member 14 remains near the magnet 13 . 
Thus, the optical disk 1 can be placed on the turntable 12 without 
applying force. At this point, the clamping member 14 is 
positioned in the channel 172 as mentioned above. Further, to 
prevent impact between the optical disk 1 and the turntable 12, 

10 a pad 18 is disposed on the periphery of the turntable 12 to 
support the optical disk 1. When the turntable 12 rotates, via 
the shaft 15, the magnet 13 rotates with the turntable 12. Thus, 
repellent force is generated between the magnet 13 and the 
diamagnetic member 11. The direction of the repellent force is 

15 shown by the arrow in Fig. Id. The repellent force pushes the 
magnet 13 toward the clamping member 14 . Then the clamping 
member 14 moves toward the channel 172 until it partially 
protrudes beyond the channel 172 so that the clamping member 14 
fixes the optical disk 1. When the turntable 12 stops rotating, 

2 0 the repellent force between the magnet 13 and the diamagnetic 
member 11 ceases. Then the clamping member 14 is attracted by 
the magnet 13 so that the clamping force produced by the clamping 
member 14 on the optical disk 1 also ceases. Therefore, the 
optical disk 1 is easily unloaded without requiring the 

25 application of force. 

In another example, the position of the diamagnetic member 
11 and the magnet 13 can be exchanged, to achieve the same result . 

Figs. 2a, 2b, and 2c show another type of optical disk 
clamping device including a diamagnetic member 21, a turntable 

30 22, a magnet 23, a clamping member 24, and a shaft 25. In the 
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embodiment, the diamagnetic member 21 is aluminum, for example, 
the diamagnetic member 21 is an aluminum cover of an optical disk 
drive, and the clamping member 24 is an elastic member such as 
rubber. The turntable 22 is disposed in the optical disk drive, 
5 and the shaft 25 is fastened to the turntable 22. The shaft 25 
is rotated by a motor in the optical disk drive such that the 
turntable 22 rotates with the shaft 25. 

The turntable 22 supports an optical disk 2. The magnet 
23 is disposed between the diamagnetic member 21 and the 

10 turntable 22. The clamping member 24 is disposed on the 
turntable 22 to support the magnet 23. The turntable 22 defines 
a positioning portion 27 to restrain and support the clamping 
member 24. The shaft 25 fastens to the turntable 22 and an end 
of the shaft protrudes through the turntable 22 . The magnet 23 

15 and the clamping member 24 are glued to the positioning portion 
27 . 

Figs. 2b and 2c show the optical disk 2 putting on the 
turntable 22 without applying force. Moreover, to prevent the 
optical disk 2 from impacting the turntable 22, a pad 28 is 

20 disposed on the periphery of the turntable 22 to support the 
optical disk 2. When the turntable 22 rotates, the magnet 23 
rotates with the turntable 22. Thus, repellent force is 
generated between the magnet 23 and the diamagnetic member 21. 
The direction of the repellent force is shown by the arrow in 

25 Fig. 2c. The repellent force makes the magnet 23 pushes toward 
the clamping member 24, and then the clamping member 24 is 
deformed to fix the optical disk 2 . When the turntable 22 stops 
rotating, the repellent force between the magnet 23 and the 
diamagnetic member 21 ceases. The clamping member 24 then 

3 0 returns to the original form and the clamping force on the 
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optical disk 2 also ceases. Therefore, the optical disk 2 is 
easily unloaded without requiring the application of force. 

In another example, the position of the diamagnetic member 
21 and the magnet 23 can be exchanged, and achieves the same 
5 result . 

Finally, while the invention has been described by way of 
example and in terms of the preferred embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments. On the contrary, it is intended to cover various 
10 modifications and similar arrangements as would be apparent to 
those skilled in the art. Therefore, the scope of the appended 
claims should be accorded the broadest interpretation so as to 
encompass all such modifications and similar arrangements. 
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